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(57)Abstract: 

PROBLEM TO BE SOLVED: To attain high efficiency by 
reducing the iron loss and copper loss and cut the 
weight. 

SOLUTION: Flat permanent magnets 2 are provided 
almost as buried in an approximately cylindrical rotor 1. 
Nonmagnetic sections 3 longer than the thickness of the 
magnets are provided circularly sandwiching the 
permanent magnets 2 and extending to the outside of 
the rotor from the magnet positions. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The motor characterized by making the edge of the hoop direction of each permanent 
magnet (2) follow, extending to near the front face of a rotator (1), and having the nonmagnetic 
section (3) of larger hoop direction die length than the thickness of a permanent magnet (2) 
while coming to equip the interior of a rotator (1) the permanent magnet (2) of two or more 
predetermined thickness. 

[Claim 2] The motor according to claim 1 whose polar angle of each magnetic pole iron core (1a) 
in a rotator front face the number of magnetic poles of a rotator (1) is 2n (n is a positive 
integer), and is 1 20/n or less times. 

[Claim 3] The motor according to claim 1 whose polar angles of each magnetic pole iron core 
(1a) in a rotator front face the number of magnetic poles of a rotator (1) is 2n (n is a positive 
integer), and are 60/n times or more and 1 20/n times or less. 

[Claim 4] A rotator (1) is a motor given in any of claim 1 to claim 3 which is a perfect circle 
tubed thing they are. 

[Claim 5] A motor given in any of claim 1 to claim 4 which has the reinforcement bridge section 
(4a) which is located inside radial from each bridge section (4) that the bridge section (4) which 
is located in the radial outside of the nonmagnetic section (3), and connects magnetic pole iron 
cores (1a) should be reinforced, and is prolonged in a hoop direction they are. 
[Claim 6] A motor given in any of claim 1 to claim 4 which has the reinforcing rib (5) mostly 
prolonged in radial, and (5a) that the bridge section (4) which is located in the radial outside of 
the nonmagnetic section (3), and connects magnetic pole iron cores (1a) should be reinforced 
they are. 

[Claim 7] A motor given in any of claim 1 to claim 4 which has the reinforcing rib (5) mostly 
prolonged in radial, and (5a) while having the reinforcement bridge section (4a) which is located 
inside radial from each bridge section (4), and is prolonged in a hoop direction that the bridge 
section (4) which is located in the radial outside of the nonmagnetic section (3), and connects 
magnetic pole iron cores (1a) should be reinforced, they are. 

[Claim 8] The stator which surrounds a rotator (1) is a motor given in any of claim 1 to claim 7 
they are by which a series winding coil is given. 

[Claim 9] Motor control equipment characterized by including a current phase control means to 
advance the phase of the motorised current supplied to which motor of claim 1 to claim 8 rather 
than motor induced voltage. 

[Claim 10] Motor control equipment characterized by having set the motor terminal voltage of 
maximum engine speed as which motor of claim 1 to claim 8 including the inverter which supplies 
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an electrical potential difference more than an inverter electrical potential difference. 
[Claim 1 1] Motor control equipment according to claim 9 or 10 which includes further the control 
means which detects motor induced voltage directly or indirectly, detects a rotator location and 
controls a motorised current or motor supply voltage based on the detected rotator location 
from the detected motor induced voltage. 

[Claim 12] Motor control equipment according to claim 9 or 10 which computes a rotator 
location using stator applied voltage, a motor current, and the device constant of a motor, and 
includes further the control means which controls a motorised current or motor supply voltage 
based on the computed rotator location. 

[Claim 13] Motor control equipment according to claim 9 or 10 which includes further the control 
means which computes a rotator location and controls a motorised current or motor supply 
voltage based on the computed rotator location from the saliency of the inductance for which it 
asked from the higher-harmonic current which an electrical-potential-difference form inverter 
generates, and a rotator. 

[Claim 14] Motor control equipment according to claim 9 or 10 which includes further the control 
means which detects a rotator location and controls a motorised current or motor supply voltage 
based on the detected rotator location from a motor neutral point signal. 

[Claim 15] A motor is motor control equipment given in any of claim 9 to claim 14 which is what 
drives a compressor they are. 



[Translation done.] 
* NOTICES * 

JPO and NCI PI are not responsible for any 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the equipment for controlling the motor which 
can attain efficientHzing and lightweight-ization, and this motor, if it says further a detail about a 
motor and motor control equipment. 
[0002] 

[Description of the Prior Art] Since there was magnetic flux which does not contribute to torque 
generating and the flux density of a stator became high beyond the need by such magnetic flux 
besides leakage flux, iron loss was large at the motor. Moreover, since the current was also large 
beyond the need, copper loss was also large. 

[0003] And the technique of thickening [ technique ] the back yoke section of (1) stator and 

decreasing iron loss as the technique of decreasing loss, (2) The technique of making 

[ technique ] slot area large and decreasing copper loss, the technique of deleting [ technique ] 

the both ends of the direction of product thickness of (3) magnets in the shape of an isosceles 

triangle, and decreasing iron loss (refer to JP,1 1-103543,A), And the technique (refer to JP,10- 

271716.A) of decreasing iron loss, using a grain oriented magnetic steel sheet as (4) stators is 

proposed. 

[0004] And by adopting such technique, he can decrease iron loss or copper loss, and it is 
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thought that efficient-ization of a motor can be attained. 
[0005] 

[Problem(s) to be Solved by the Invention] When the technique of (1) is adopted, by thickening 
the back yoke section, it can ease that flux density is saturated, as a result iron loss can be 
decreased. However, if the back yoke section is thickened, slot area will decrease, the amount of 
coil wearing will decrease, and the increment in resistance will be caused, as a result the 
increment in copper loss will be caused. Consequently, sufficient efficient-ization cannot be 
attained. When there is more increment of copper loss than the decrement of iron loss, 
effectiveness is made to fall on the contrary especially. 

[0006] When the technique of (2) is adopted, by making slot area large, the amount of coil 
wearing can be made to be able to increase, resistance can be lowered, and copper loss can be 
decreased. However, if slot area is made to increase, the thickness of the salient pole section 
and the thickness of the back yoke section become small, it becomes easy to carry out magnetic 
saturation of the stator, and it will cause the increment in iron loss. Consequently, sufficient 
efficient-ization cannot be attained. When there is more increment of iron loss than the 
decrement of copper loss, effectiveness is made to fall on the contrary especially. 
[0007] That is, in the technique of (1), and the technique of (2), it is impossible for iron loss and 
copper loss to have the relation of a trade-off, to decrease both both, and to attain sufficient 
efficient-ization. 

[0008] Since the magnet is shaved when the technique of (3) is adopted, only in the part, magnet 
torque will decrease. 

[0009] When the technique of (4) is adopted, it will originate in using a grain oriented magnetic 

steel sheet, and a cost rise will be caused. 

[0010] 

[Objects of the Invention] This invention is made in view of the above-mentioned trouble, while 
being able to decrease both iron loss and copper loss and being able to attain efficient-ization, 
lightweight-ization can be attained, and while not shaving a magnet moreover, it aims at offering 
the equipment for controlling offering the motor which does not need to use a grain oriented 
magnetic steel sheet, and this motor. 
[0011] 

[Means for Solving the Problem] The motor of claim 1 is made to follow the edge of the hoop 
direction of each permanent magnet, and it extends to near the front face of a rotator, and it has 
the nonmagnetic section of larger hoop direction die length than the thickness of a permanent 
magnet while it comes to equip the interior of a rotator the permanent magnet of two or more 
predetermined thickness. 

[0012] The number of magnetic poles of a rotator is 2n (n is a positive integer), and the polar 
angle of each magnetic pole iron core in a rotator front face of the motor of claim 2 is 120/n or 
less times. 

[0013] The number of magnetic poles of a rotator is 2n (n is a positive integer), and the polar 
angles of each magnetic pole iron core in a rotator front face of the motor of claim 3 are 60/n 
times or more and 120/n times or less. 

[0014] A perfect circle tubed thing is used for the motor of claim 4 as a rotator. 
[0015] The motor of claim 5 has the reinforcement bridge section which is located inside radial 
rather than each bridge section that the bridge section which is located in the radial outside of 
the nonmagnetic section and connects magnetic pole iron cores should be reinforced, and is 
prolonged in a hoop direction. 

[0016] The motor of claim 6 has the reinforcing rib mostly prolonged in radial that the bridge 
section which is located in the radial outside of the nonmagnetic section and connects magnetic 
pole iron cores should be reinforced. 

[0017] The motor of claim 7 has the reinforcing rib mostly prolonged in radial while having the 
reinforcement bridge section which is located inside radial rather than each bridge section, and is 
prolonged in a hoop direction that the bridge section which is located in the radial outside of the 
nonmagnetic section and connects magnetic pole iron cores should be reinforced. 
[0018] What the series winding coil was given is used for the motor of claim 8 as a stator which 
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surrounds a rotator. 

[0019] The motor control equipment of claim 9 includes a current phase control means to 
advance the phase of the motorised current supplied to which motor of claim 1 to claim 8 rather 
than motor induced voltage. 

[0020] The motor control equipment of claim 10 sets the motor terminal voltage of maximum 
engine speed as which motor of claim 1 to claim 8 including the inverter which supplies an 
electrical potential difference more than an inverter electrical potential difference. 
[0021] The motor control equipment of claim 1 1 includes further the control means which 
detects motor induced voltage directly or indirectly, detects a rotator location and controls a 
motorised current or motor supply voltage based on the detected rotator location from the 
detected motor induced voltage. 

[0022] The motor control equipment of claim 12 computes a rotator location using stator applied 
voltage, a motor current, and the device constant of a motor, and includes further the control 
means which controls a motorised current or motor supply voltage based on the computed 
rotator location. 

[0023] The motor control equipment of claim 13 includes further the control means which 
computes a rotator location and controls a motorised current or motor supply voltage based on 
the computed rotator location from the saliency of the inductance for which it asked from the 
higher-harmonic current which an electrical-potential-difference form inverter generates, and a 
rotator. 

[0024] The motor control equipment of claim 14 includes further the control means which 

detects a rotator location and controls a motorised current or motor supply voltage based on 

the detected rotator location from a motor neutral point signal. 

[0025] The motor control equipment of claim 1 5 drives a compressor by the motor. 

[0026] 

[Function] If it is the motor of claim 1 , while coming to equip the interior of a rotator the 
permanent magnet of two or more predetermined thickness Make the edge of the hoop direction 
of each permanent magnet follow, and it extends to near the front face of a rotator. And since it 
has the nonmagnetic section of larger hoop direction die length than the thickness of a 
permanent magnet The flow of magnetic flux is centralized on parts other than the nonmagnetic 
section, and leakage flux is reduced, as a result a current is reduced, copper loss can be 
decreased, moreover the magnetic flux which does not contribute to torque generating can be 
reduced, and flux density can be lowered, as a result iron loss can be decreased, a rotator can 
be lightweight-ized further, and rate responsibility can be raised. 

[0027] If it is the motor of claim 2, since the number of magnetic poles of a rotator is 2n (n is a 
positive integer) and the polar angle of each magnetic pole iron core in a rotator front face is 
120/n or less times, in addition to an operation of claim 1, the iron loss and copper loss resulting 
from leakage flux and the magnetic flux which does not contribute to torque generating can be 
decreased further. 

[0028] If it is the motor of claim 3, the number of magnetic poles of a rotator is 2n (n is a 
positive integer). Since the polar angles of each magnetic pole iron core in a rotator front face 
are 60/n times or more and 120/n times or less, while decreasing further the iron loss and 
copper loss resulting from leakage flux and the magnetic flux which does not contribute to 
torque generating in addition to an operation of claim 1 The increment in copper loss can be 
prevented, reduction of the magnetic flux which moreover contributes to torque generating can 
be prevented, and the increment in a torque ripple can be prevented. 

[0029] If it is the motor of claim 4, since a perfect circle tubed thing is adopted as a rotator, in 
addition to operation [ which / of claim 1 to claim 3 ], the bad influence resulting from windage 
loss or a torque ripple can be prevented. 

[0030] If it is the motor of claim 5, since it has the reinforcement bridge section which is located 
inside radial rather than each bridge section that the bridge section which is located in the radial 
outside of the nonmagnetic section and connects magnetic pole iron cores should be reinforced, 
and is prolonged in a hoop direction, in addition to operation [ which / of claim 1 to claim 4 ], 
deformation of the rotator resulting from the magnetic-attraction force and a centrifugal force 
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can be prevented. 

[0031] If it is the motor of claim 6, since it has the reinforcing rib mostly prolonged in radial that 
the bridge section which is located in the radial outside of the nonmagnetic section and 
connects magnetic pole iron cores should be reinforced, in addition to operation [ which / of 
claim 1 to claim 4 ], deformation of the rotator resulting from the magnetic-attraction force and 
a centrifugal force can be prevented. 

[0032] Since it has the reinforcing rib mostly prolonged in radial while having the reinforcement 
bridge section which is located inside radial rather than each bridge section, and is prolonged in a 
hoop direction that the bridge section which is located in the radial outside of the nonmagnetic 
section and connects magnetic pole iron cores should be reinforced, if it is the motor of claim 7 f 
in addition to operation [ which / of claim 1 to claim 4 ], deformation of the rotator resulting 
from the magnetic-attraction force and a centrifugal force can be prevented. 
[0033] While in addition to operation [ which / of claim 1 to claim 7 ] being able to decrease a 
wirewound resistor further and being able to decrease copper loss sharply since what the series 
winding coil was given is adopted as a stator which surrounds a rotator if it is the motor of claim 
8, a coil and the section can be shortened and saving-resources-izing and low cost-ization can 
be attained. 

[0034] If it is motor control equipment of claim 9, since a current phase control means to 
advance the phase of the motorised current supplied to which motor of claim 1 to claim 8 rather 
than motor induced voltage is included In addition to operation [ which / of claim 1 to claim 8 ], 
efficient operation to which magnet torque and reluctance torque are used together, and 
torque/current ratio becomes large can be attained. And motor induced voltage can weaken in 
the rotational frequency which rises rather than an inverter electrical potential difference, and a 
rotational frequency can be expanded to a high-speed side using the magnetic-flux 
effectiveness. 

[0035] If it is motor control equipment of claim 10, the inverter which supplies an electrical 
potential difference is included in which motor of claim 1 to claim 8. Since the motor terminal 
voltage of maximum engine speed was set up more than the inverter electrical potential 
difference In addition to operation [ which / of claim 1 to claim 8 ], in the rotational frequency to 
which motor terminal voltage becomes equal to an inverter electrical potential difference, 
operation which advances a current phase and weakens magnet magnetic flux can be performed, 
and a rotational frequency can be expanded to a high-speed side rather than motor induced 
voltage with electrical-potential-difference regularity. 

[0036] If it is motor control equipment of claim 1 1, motor induced voltage will be detected 
directly or indirectly. Since the control means which detects a rotator location and controls a 
motorised current or motor supply voltage based on the detected rotator location from the 
detected motor induced voltage is included further In addition to operation [ which / of claim 1 
to claim 10 ], a motor can be used under an elevated-temperature hyperbaric atmosphere, and, 
moreover, a cost cut and the improvement in dependability can be attained. 
[0037] If it is motor control equipment of claim 12, a rotator location is computed using stator 
applied voltage, a motor current, and the device constant of a motor, since the control means 
which controls a motorised current or motor supply voltage based on the computed rotator 
location is included further, in addition to operation [ which / of claim 1 to claim 10 ], a motor 
can be used under an elevated-temperature hyperbaric atmosphere, and, moreover, a cost cut 
and the improvement in dependability can be attained. 

[0038] If it is motor control equipment of claim 13, a rotator location will be computed from the 
saliency of the inductance for which it asked from the higher-harmonic current which an 
electrical-potential-difference form inverter generates, and a rotator. Since the control means 
which controls a motorised current or motor supply voltage based on the computed rotator 
location is included further In addition to operation [ which / of claim 1 to claim 10 ], a motor 
can be used under an elevated-temperature hyperbaric atmosphere, and, moreover, a cost cut 
and the improvement in dependability can be attained. 

[0039] If it is motor control equipment of claim 14, since the control means which detects a 
rotator location and controls a motorised current or motor supply voltage based on the detected 
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rotator location from a motor neutral point signal is included further, in addition to operation 
[ which / of claim 1 to claim 10 ], a motor can be used under an elevated-temperature 
hyperbaric atmosphere, and, moreover, a cost cut and the improvement in dependability can be 
attained. 

[0040] If it is motor control equipment of claim 15, since a compressor is driven by the motor, in 
addition to operation [ which / of claim 1 to claim 14 ], efficient-ization of a compressor can be 
attained. 
[0041] 

[Embodiment of the Invention] Hereafter, with reference to an accompanying drawing, the mode 
of operation of the motor of this invention and motor control equipment is explained to a detail. 
[0042] Drawing 1 is drawing of longitudinal section showing the rotator of the motor of this 
invention which is an important section [ like ] 1 operative condition. 

[0043] This rotator is a rotator applied to permanent magnet motors, such as a brushless DC 
motor, and has formed the tabular permanent magnet 2 in the interior of the cylinder-like rotator 

1 mostly at ******. And the nonmagnetic section 3 which has larger hoop direction die length 
than the thickness (radius lay length of a permanent magnet 2) of a permanent magnet 2, and is 
prolonged toward a rotator periphery from a permanent magnet stowed position is formed in the 
edge of the hoop direction of each permanent magnet 2. Moreover, while having formed the 
bridge section 4 which connects the heels of magnetic-substance section 1a located in the 
outside of each permanent magnet 2, and is located in the outside of the nonmagnetic section 3 
and which consists of the magnetic substance, the reinforcing rib section 5 which is located 
among nonmagnetic section 3 and prolonged in radial and which consists of the magnetic 
substance is formed. 

[0044] In addition, 6 is a revolving-shaft member which penetrates the core of a rotator 1 to 
shaft orientations. Moreover, as said nonmagnetic section 3, what consists of an opening, non- 
magnetic material, etc. can be illustrated. And although it is desirable that it is a flabellate form 
mostly as for the configuration of the nonmagnetic section 3 as shown in drawing 1 , it may be a 
configuration of arbitration, such as the shape of a rectangle. Furthermore, the case where a 
several n pole pair is 2 is shown in drawing 1 . 

[0045] If the motor of the above-mentioned configuration is adopted, the flow of the magnetic 
flux resulting from a permanent magnet 2 can be centralized on magnetic-substance section 1a, 
and leakage flux and the magnetic flux which does not contribute to torque generating can be 
reduced. 

[0046] Drawing 2 is drawing showing change of the number of flux linkages in the tooth part of 
the stator of this motor. In addition, an axis of abscissa is an electrical angle and the broken line 
shows the flux linkage change property of the motor of drawing 1 for the flux linkage change 
property of the motor of the former [ continuous line ], respectively. Moreover, among drawing 

2 , (A) corresponds to the condition of not exciting the current, and among drawing 2 , (B) 
excites a current and it supports the condition that torque is equal. 

[0047] Among drawin g 2 , in the flux linkage property of (A), since it expresses that there is so 
little leakage flux that a flux linkage is large, by adopting the motor of the configuration of 
drawing 1 shows that leakage flux can be lessened. 

[0048] Among drawing 2 , in the flux linkage property of (B), since magnetic flux means working 
effectively because of torque generating so that a flux linkage is small, by adopting the motor of 
the configuration of drawing 1 shows that magnetic flux is working effectively because of torque 
generating. 

[0049] Drawing 3 is drawing showing the analysis result of the line of magnetic force between a 
stator and a rotator, among drawing 3 , (A) supports to the conventional motor and (B) supports 
the motor of drawing 1 among drawing 3 , respectively. 

[0050] The above-mentioned advantage can be checked also from drawing 3 . 
[0051] Drawing 4 is drawing showing the analysis result of iron loss and copper loss. In addition, 
the motor of drawing 1 by which, as for (D), the coil was given to the motor of the former by 
which, as for (C), the coil was given to the motor of drawing 1 by which, as for (B), the coil was 
given to the motor of the former to which, as for (A), the coil was given by series winding among 
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drawing 4 by series winding among drawing 4 by the distributed winding among drawin g 4 by the 
distributed winding among drawing 4 is supported, respectively. Moreover, a shows iron loss and 
b shows copper loss, respectively. 

[0052] By adopting the motor of drawing 1 , loss (iron loss and copper loss) can be decreased, 
and the loss reduction effectiveness can be heightened by moreover giving a coil by series 
winding so that drawing 4 may show (remarkable reduction of iron loss and copper loss can be 
attained). 

[0053] That is, by decreasing the magnetic flux which does not contribute to torque generating, 
flux density can be lowered and iron loss can be reduced. Moreover, although slot area does not 
change and coil resistance does not change since the configuration of a stator is not changed, 
by reducing useless magnetic flux, a current can be made small, consequently copper loss can be 
reduced. 

[0054] Moreover, as compared with the conventional motor, the motor of the configuration of 
drawing 1 can attain lightweight-ization corresponding to the nonmagnetic section 3, and can 
raise rate responsibility. 

[0055] It is desirable to set the polar angle (polar angle of magnetic-substance section 1a in a 
rotator front face) theta of said magnetic-substance section 1a as 120/n or less times, and it is 
more desirable to set it as 120/n or less times and 60/n times or more. 
[0056] Drawing 5 is drawing showing the relation between electric loss of a motor, iron loss, 
copper loss, and a polar angle. In addition, among drawing 5 , (B) shows iron loss and (C) shows 
[ drawing 5 Naka (A) ] copper loss for electric loss of a motor among drawing 5 , respectively. 
[0057] Since all of electric loss of a motor, iron loss, and copper loss will increase if the polar 
angle theta exceeds 120/n times so that drawing 5 may show, it is desirable to set the polar 
angle theta as 120/n or less times. Moreover, if the polar angle theta becomes under 60/n, 
although iron loss will decrease, since copper loss increases and electric loss of a motor also 
increases, it is more desirable to set the polar angle theta as 120/n or less times and 60/n times 
or more. Here, when the polar angle theta is made small, the reason which copper loss increases 
is as follows. 

[0058] If the polar angle theta is made small too much, the magnetic flux which contributes to 
torque generating will decrease. Therefore, since an exciting current must be made to increase in 
order to compensate reduction in magnetic flux, copper loss will increase. 

[0059] Moreover, although there is also un-arranging [ that magnetic flux concentrates too much 
and a torque ripple increases ] when the polar angle theta becomes under 60/n, it can prevent 
un-arranging [ that a torque ripple increases ] by setting up the polar angle theta as mentioned 
above. 

[0060] Furthermore, it is desirable to form said rotator 1 in perfect circle tubed, and it can 
prevent the bad influence of windage loss or a torque ripple. 

[0061] Drawing 6 is drawing of longitudinal section showing the rotator which is the important 
section of other embodiments of the motor of this invention. 

[0062] The point that this rotator differs from the rotator of drawing 1 is only a point of having 
prepared radii-like auxiliary bridge section 4a in the predetermined location of the inner direction 
further rather than the bridge section 4. 

[0063] If this configuration is adopted, deformation of the rotator 1 resulting from the magnetic- 
attraction force and a centrifugal force can be prevented, or it can control sharply. 
[0064] Drawing 7 is drawing of longitudinal section showing the rotator which is the important 
section of the embodiment of further others of the motor of this invention. 
[0065] The point that this rotator differs from the rotator of drawing 1 is only a point of having 
prepared further auxiliary reinforcing rib section 5a prolonged in parallel with the reinforcing rib 
section 5. 

[0066] Also when this configuration is adopted, deformation of the rotator 1 resulting from the 
magnetic-attraction force and a centrifugal force can be prevented, or it can control sharply. 
[0067] Of course, it is also possible to prepare further auxiliary bridge section 4a and auxiliary 
reinforcing rib section 5a, and in this case, deformation of a rotator 1 can be prevented more 
certainly or it can control still more sharply. 
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[0068] Drawing 8 is drawing showing the relation of the motorised current phase and motor 
torque on the basis of motor induced voltage. In addition, in drawing 8 Naka (A), among drawing 
8 , (B) shows reluctance torque and (C) shows comprehensive torque (= magnet torque + 
reluctance torque) for magnet torque among drawing 8 , respectively. 
[0069] The inverter equipment and the inverter control unit (predetermined processing is 
performed by considering a rotator position signal as an input) which are not illustrated so that 
drawing 8 may show It is equipment which generates the switching signal which should be 
supplied to inverter equipment, since the configuration is Kochi conventionally — detailed 
explanation — omitting — by using and advancing a motorised current phase rather than motor 
induced voltage, magnet torque and reluctance torque can be used together, comprehensive 
torque can be enlarged, and efficient operation to which torque/current ratio becomes large can 
be attained. 

[0070] Moreover, a rotational frequency is expandable to a high-speed side by motor induced 
voltage's weakening in the rotational frequency which rises rather than an inverter electrical 
potential difference, and performing magnetic-flux control (control which advances a motorised 
current phase and weakens magnet magnetic flux). 

[0071] Furthermore, it is desirable to adopt the brushless DC motor (for it to be hereafter called 
an embedded magnet structure motor for short) which comes to embed the permanent magnet 
with which the motor terminal voltage of maximum engine speed turns into more than an inverter 
electrical potential difference to the interior of a rotator. 

[0072] In this case, in the rotational frequency to which motor terminal voltage becomes equal to 
an inverter electrical potential difference, a motorised current phase can be advanced and 
weakened rather than motor induced voltage, magnetic-flux control can be performed, and a 
rotational frequency can be expanded to a high-speed side with electrical-potential-difference 
regularity (refer to drawing 9 ). 

[0073] Here, when the motor operating range at the time of making equivalent the amount of 
magnetic flux generated with a permanent magnet is compared with the operating range of a 
compressor, it comes to be shown in drawing 10 , and in the operating range of a compressor, 
the range of a constant output area is needed in a low-speed side by the constant torque field 
and high-speed side. 

[0074] Since only a few can obtain a constant output area in the case of the surface magnet 
structure motor (motor which is not an embedded magnet structure motor) with which are 
satisfied of such an operating range, an excessive field is needed to the need operating range of 
a compressor. And if generating magnetic flux with a magnet is the same motor when a 
motorised current is seen, a motorised current can be reduced by adopting the thing of 
embedded magnet structure (refer to drawing 1 1 ). 

[0075] Consequently, copper loss can be reduced by reduction of a motorised current, and 
efficient-ization can be attained. 

[0076] In driving the motor of the above-mentioned configuration, the rotation location of a 
rotator is detected, it is required to control supply voltage or supply current according to a 
rotation location, and a rotation location can be detected by forming sensors for location 
detection, such as a hall device and a rotary encoder. However, since use of these sensors for 
location detection becomes impossible or a system and dependability will fall when a motor 
needs to be used under an elevated-temperature hyperbaric atmosphere, it is necessary to 
detect a rotation location, without using the sensor for location detection. 
[0077] Drawing 12 is drawing showing an example of the circuit which generates the rotator 
position signal which should be supplied to an inverter control unit, and it supplies the motor 
terminal voltage of each phase to Filters 1 1U, 11V, and 11W, respectively, removes a noise 
component and harmonic content, and supplies the output signal from every two filters of 
arbitration to Comparators 12U, 12V, and 12W, and he is trying to output a rotator position signal 
from each comparator. 

[0078] If this circuit is adopted, since it will become unnecessary to use the sensor for rotator 
location detection, a motor can be used for stability by the elevated-temperature hyperbaric 
atmosphere. Moreover, as compared with the case where the sensor for rotator location 
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detection is used, it can be made cheap, and high dependability can be attained. 
[0079] Although the circuit shown in drawing 12 is made to carry out direct detection of the 
motor induced voltage, it can be constituted so that motor induced voltage may be indirectly 
detected from the energization condition of the diode for a ring current of inverter equipment. 
[0080] Moreover, it is also possible to compute the rotation location of a rotator by performing a 
predetermined operation using stator applied voltage, a motorised current, and the device 
constant of a motor, without using the sensor for rotator location detection. 
[0081] Drawing 13 is the block diagram showing an example of the configuration of the speed- 
control system for performing the above-mentioned processing. 

[0082] The speed-control section 21 which this speed-control system considers difference of a 
rate command and a gamma-delta shaft rate as an input, performs predetermined processing (for 
example, PI operation), and outputs a torque current command, Directions of what a torque 
current command and gamma shaft current should be made 0 for are considered as an input. The 
current control section 22 which computes applied voltage based on the reverse model of a 
motor so that actual current may be in agreement with these current commands, The real motor 
23 by which the computed electrical potential difference is impressed, and the motor model 24 
which computes a model current by performing the operation based on a motor model by 
considering the computed electrical potential difference as an input, While performing 
amendment processing that this difference should be made 0 by considering difference of actual 
current and a model current as an input and amending a motor model It has the location and the 
rate presumption processing section 25 which outputs the location of a gamma-delta shaft, and 
the low pass filter 26 which outputs a gamma-delta shaft rate by considering the location of a 
gamma-delta shaft as an input. 

[0083] In addition, said motor model 24 is based on the analytic model of the brushless DC 
motor shown in drawing 14 . 

[0084] If this speed-control system is adopted, the rotation location and rate of a rotator can be 
identified based on the presumed current calculated based on an estimated position and 
presumed speed electromotive force, and the motorised current which is actually flowing 0".IEE 
Japan besides "sensor loess brushless DC motor control based on a current presumption error", 
and Takeshita, Vol.1 15-D, No.4, '95 reference). 

[0085] Moreover, although rotation location presumption becomes difficult since a coil 
inductance changes with the rotation locations of a rotator in the case of a brushless DC motor 
with a saliency, location presumption is attained by extending a motor model (mathematical 
model of a motor) to a salient pole mold motor (T.IEE Japan besides "sensor loess salient pole 
mold brushless DC motor control based on speed-electromotive-force presumption", and 
Takeshita, Vol.1 17-D, No.1, '97 reference). 

[0086] Therefore, also in this case, since it becomes unnecessary to use the sensor for rotator 
location detection, a motor can be used for stability by the elevated-temperature hyperbaric 
atmosphere. Moreover, as compared with the case where the sensor for rotator location 
detection is used, it can be made cheap, and high dependability can be attained. Since it 
becomes unnecessary to restrict the energization period of the current furthermore supplied to 
a motor, it becomes possible to perform energization and sinusoidal energization 150 degrees, 
and can contribute to efficient-izing of a motor, and low vibration-ization. Furthermore, since 
control which advances a motorised current phase freely can be performed, the further 
reduction effectiveness of a motorised current can be attained. 

[0087] Furthermore, it is also possible to adopt the approach of computing the rotation location 
of a rotator from the saliency of the inductance called for from the higher-harmonic current 
which a voltage type inverter generates, and a rotator, without using the sensor for rotator 
location detection. 

[0088] Drawing 15 is the block diagram showing an example of the configuration of the control 
system for carrying out which performs the above-mentioned processing. 
[0089] The PI control machine 31 which this control system considers difference of a rate 
command and a presumed rate as an input, performs predetermined processing (for example, PI 
operation), and outputs an electrical-potential-difference command, The rotational-coordinates 
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transducer 32 which computes the electrical potential difference which performed rotational- 
coordinates conversion by having considered directions of what an electrical-potential- 
difference command and q shaft electrical potential difference should be made 0 for as the input, 
and was expressed with the stator coordinate, The PWM control section 33 which outputs the 
gate signal which performs PWM (pulse width modulation) processing by considering the 
computed electrical potential difference as an input, and is supplied to the PWM inverter 34, The 
variation extract section 36 which extracts the variation of a current phasor by considering the 
output current for two phases as an input among the output currents for the three phase circuit 
supplied to a brushless DC motor 35 from the PWM inverter 34, It has the location and the rate 
presumption section 37 which performs predetermined processing by considering variation of the 
extracted current phasor as an input, and presumes the rotation location of a rotator, and the 
feedback voltage calculation section 38 which outputs the electrical potential difference which 
should be fed back to q shaft electrical potential difference by considering a presumed rotation 
location as an input. Moreover, he is trying to output a location and a rate through DCG (DC 
generator: what uses a DC motor as a generator)42 and RE (rotary encoder)43 which are driven 
with a brushless DC motor 35, and encoder I/F44. 

[0090] If this control system is adopted, while extracting the harmonic content contained in 
motor terminal voltage by computing the difference of an inverter average output voltage vector 
and each inverter output voltage vector The harmonic content of a motor current phasor is 
extracted by computing the difference of the current phasor of the beginning of a modulation 
period, and the last in the predetermined period over a modulation period from the variation of 
the current phasor by the electrical-potential-difference vector which is not used within a 
modulation period. The inductance matrix which is an unknown can be searched for from the 
electrical-potential-difference current equation to harmonic content, the inductance 
corresponding to a rotation location can be obtained, as a result a rotation location can be 
presumed ("the position-sensor loess IPM motor drive system using the location presuming 
method based on a saliency" — ) T.IEE besides Ogasawara Japan, Vol.1 18-D, No.5, '98 reference. 

[0091] Therefore, also in this case, since it becomes unnecessary to use the sensor for rotator 
location detection, a motor can be used for stability by the elevated-temperature hyperbaric 
atmosphere. Moreover, as compared with the case where the sensor for rotator location 
detection is used, it can be made cheap, and high dependability can be attained. Since it 
becomes unnecessary to restrict the energization period of the current furthermore supplied to 
a motor, it becomes possible to perform energization and sinusoidal energization 150 degrees, 
and can contribute to efficient-izing of a motor, and low vibration-ization. Furthermore, since 
control which advances a motorised current phase freely can be performed, the further 
reduction effectiveness of a motorised current can be attained. 
[0092] In addition, the actuation of DCG42, RE43, and encoder I/F44 is as follows. 
[0093] DCG42 changes into power the power generated with the brushless DC motor which 
comes to prepare a permanent magnet in the interior of a rotator in the shape of embedding 
according to a generation-of-electrical-energy operation, and absorbs it. RE43 is attached to 
DCG42 and a pulse signal occurs by rotation (it synchronizes with rotation of said brushless DC 
motor) of DCG42. This pulse signal is inputted into the counter terminal which is the function of 
encoder I/F44, and a counter counts up according to a pulse. If DCG42 rotates one time, since a 
counter is cleared, the value of a counter will serve as the rotator location theta of said 
brushless DC motor under 1 rotation. Moreover, the value change of the counter in a fixed period 
serves as a rate omega. 

[0094] However, since the block diagram of drawing 15 is for controlling a brushless DC motor, 
without using a position sensor, DCG42, RE43, and encoder I/F44 are unnecessary, but in order 
to check the actuation which controls a brushless DC motor, without using a position sensor, 
DCG42, RE43, and encoder I/F44 are formed. 

[0095] Drawing 1 6 is the block diagram showing an example of the configuration of the control 
system for detecting a rotator location using a motor neutral point signal, and driving a brushless 
DC motor. 
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[0096] This control system has connected the resistance 52 which carried out Y connection 
while having connected the stator winding 51 which carried out Y connection between the output 
terminals of an inverter 58. And the differential amplifier 53 which obtains and amplifies the 
difference electrical potential difference of both the neutral point electrical potential difference 
by considering the 2nd neutral point electrical potential difference in the neutral point of the 
resistance 52 which carried out Y connection to the 1st neutral point electrical potential 
djff erence i n the neutral point of the stator winding 51 which carried out Y connection as an 
input, The integrator 54 which integrates with the amplified difference electrical potential 
difference, and acquires an integral signal, and the zero cross comparator 55 which detects the 
zero cross of an integral signal and is outputted as a rotation location detecting signal, The 
microcomputer 56 which performs predetermined processing by considering a rotation location 
detecting signal as an input, and outputs a switching signal, It has the base drive circuit 57 which 
outputs the base driving signal which should be supplied to the base terminal of each switching 
element of an inverter 58 by considering a switching signal as an input. In addition, since the 
processing in a microcomputer 56 is Kochi conventionally as shown in JP,7-337079,A etc., it 
omits detailed explanation. 

[0097] Therefore, also in this case, since it becomes unnecessary to use the sensor for rotator 
location detection, a motor can be used for stability by the elevated-temperature hyperbaric 
atmosphere. Moreover, as compared with the case where the sensor for rotator location 
detection is used, it can be made cheap, and high dependability can be attained. Since it 
becomes unnecessary to restrict the energization period of the current furthermore supplied to 
a motor, it becomes possible to perform energization and sinusoidal energization 1 50 degrees, 
and can contribute to efficient-izing of a motor, and low vibration-ization. Furthermore, since 
control which advances a motorised current phase freely can be performed, the further 
reduction effectiveness of a motorised current can be attained. 

[0098] Drawing 1 7 is drawing of longitudinal section showing an example of the configuration of a 
compressor. 

[0099] This compressor prepares top casing 61c in the upper part in one, and constitutes the 
sealing casing 61 while it has prepared bottom casing 61b in the pars basilaris ossis occipitalis of 
cylinder-like main casing 61a in one. And the brushless DC motor 62 and the body 64 of a 
compressor of each other are formed in the interior of this sealing casing 61 at this alignment. 
Moreover, the inhalation opening member 65 is formed in the predetermined location of main 
casing 61a, and the delivery member 66 is formed in the predetermined location of top casing 
61c, respectively. 

[0100] Said brushless DC motor 62 has stator 62a fixed to main casing 61a while having the 
stator winding, and rotator 62b which has the nonmagnetic section while coming to embed a 
permanent magnet to the interior of a rotor core. In addition, 62c is a coil end. 
[0101] Said body 64 of a compressor has 64f of crankshafts which fitting is carried out to 
cylinder 64a which comes to form building envelope 64b which functions as compression space, 
front head 64c which pinches cylinder 64a to shaft orientations, rear head 64d, rotary piston 64e 
prepared in building envelope 64b, and rotary piston 64e, and attain connection to rotator 62b. 
And a cylinder and the main casing are connected by spot welding etc. In addition, 64g is a 
connection bolt which unifies cylinder 64a, front head 64c, and rear head 64d. 
[0102] Said inhalation opening member 65 is opened for free passage with 64h of through tubes 
which penetrate the side attachment wall of cylinder 64a while it is attached in the condition of 
penetrating main casing 61a so that a right pair may be carried out to cylinder 64a. 
[0103] Thus, since a motor 62 will be located in an elevated-temperature high-pressure ambient 
atmosphere when the motor 62 is arranged in the compressor casing 61, without using the 
sensor for rotator location detection as mentioned above, the rotation location of a rotator can 
be detected and stability and dependability can be raised by adopting the configuration which 
controls an inverter based on the detected rotation location. 

[0104] Drawing 1 8 is drawing of longitudinal section showing the configuration of the rotator 
which is the important section of the embodiment of further others of the motor of this 
invention. 
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[0105] The point that this rotator differs from the rotator of drawin g 1 is only a point which 
replaced with the plate-like permanent magnet 2, and adopted the cross-section radii-like 
permanent magnet 2. In addition, this permanent magnet 2 is arranged so that the imagination 
core of radii may be located in the outside of a rotator 1. And the location and configuration are 
set up by the nonmagnetic section 3 so that the imagination flat surface to which toes are 
connected may be in agreement with the toe of a permanent magnet 2. However, the reinforcing 
rib section is omitting illustration. 

[0106] Also when the motor of this configuration is adopted, the same operation as the motor of 
drawing 1 can be attained. 

[0107] Drawing 19 is drawing of longitudinal section showing the configuration of the rotator 
which is the important section of the embodiment of further others of the motor of this 
invention. 

[0108] The point that this rotator differs from the rotator of drawing 18 is only a point of having 
prepared further 1st auxiliary cross-section radii-like permanent magnet 2a also in the outside of 
the cross-section radii-like permanent magnet 2. 

[0109] Also when the motor of this configuration is adopted, the same operation as the motor of 
drawing 1818 can be attained. 

[01 10] Drawing 20 is drawing of longitudinal section showing the configuration of the rotator 
which is the important section of the embodiment of further others of the motor of this 
invention. 

[0111] The point that this rotator differs from the rotator of drawing 1 9 is only a point of having 
omitted the cross-section radii-like permanent magnet 2. 

[01 12] Also when the motor of this configuration is adopted, the same operation as the motor of 
drawing 1919 can be attained. 

[0113] Drawing 21 is drawing of longitudinal section showing the configuration of the rotator 
which is the important section of the embodiment of further others of the motor of this 
invention. 

[01 14] The point that this rotator differs from the rotator of drawing 20 is only a point of having 
prepared further 2nd auxiliary cross-section radii-like permanent magnet 2b also in the outside 
of 1st auxiliary cross-section radii-like permanent magnet 2a. 

[01 15] Also when the motor of this configuration is adopted, the same operation as the motor of 
drawing 2020 can be attained. 

[01 16] Drawing 22 is drawing of longitudinal section showing the configuration of the rotator 
which is the important section of the embodiment of further others of the motor of this 
invention. 

[01 1 7] The point that this rotator differs from the rotator of drawing 1 8 is only a point which 
replaced with the cross-section radii-like permanent magnet 2, and has arranged 1 pair of plate- 
like permanent magnet 2c in the condition of intersecting perpendicularly mutually. 
[01 18] Also when the motor of this configuration is adopted, the same operation as the motor of 
drawing 1818 can be attained. 

[01 19] Drawing 23 is drawing of longitudinal section showing the configuration of the rotator 
which is the important section of the embodiment of further others of the motor of this 
invention. 

[0120] The point that this rotator differs from the rotator of drawing 18 is only a point of having 
formed the nonmagnetic section 3 prolonged toward the periphery of a rotator from the heel of 
2d of each permanent magnet while arranging 2d of plate-like permanent magnets so that it may 
extend in radial. In addition, in this embodiment, the thickness of 2d of permanent magnets is the 
die length of a hoop direction. 

[0121] Also when the motor of this configuration is adopted, the same operation as the motor of 
drawing 1818 can be attained. 

[0122] Drawing 24 is drawing of longitudinal section showing the configuration of the rotator 
which is the important section of the embodiment of further others of the motor of this 
invention. 

[0123] The point that this rotator differs from the rotator of drawing 23 is only a point of having 
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made the number of 2d of permanent magnets increasing to 8 from 4. 

[0124] Also when the motor of this configuration is adopted, the same operation as the motor of 
drawing 2323 can be attained. 

[0125] Drawing 25 is drawing of longitudinal section showing the configuration of the rotator 
which is the important section of the embodiment of further others of the motor of this 
invention. 

[0126] The point that this rotator differs from the rotator of drawing 1 is only a point of having 
replaced with the cross-section radii-like permanent magnet 2, having prepared boiled-fish- 
paste-like permanent magnet 2e, and having prepared magnetic-substance section 1a of thin 
meat in the outside of this permanent magnet 2e. 

[0127] Also when the motor of this configuration is adopted, the same operation as the motor of 

drawing 1 R> 1 can be attained. 

[0128] 

[Effect of the Invention] Invention of claim 1 centralizes the flow of magnetic flux on parts other 
than the nonmagnetic section, and reduces leakage flux, as a result reduces a current, decreases 
copper loss, moreover reduces the magnetic flux which does not contribute to torque generating, 
and lowers flux density, as a result decreases iron loss, and does so the characteristic 
effectiveness that a rotator can be lightweight-ized further and rate responsibility can be raised. 
[0129] Invention of claim 2 does so the characteristic effectiveness that the iron loss and 
copper loss resulting from leakage flux and the magnetic flux which does not contribute to 
torque generating can be decreased further in addition to the effectiveness of claim 1 . 
[0130] Invention of claim 3 does so the characteristic effectiveness that the increment in copper 
loss can be prevented, reduction of the magnetic flux which moreover contributes to torque 
generating can be prevented, and the increment in a torque ripple can be prevented while 
decreasing further the iron loss and copper loss resulting from leakage flux and the magnetic flux 
which does not contribute to torque generating in addition to the effectiveness of claim 1. 
[0131] Invention of claim 4 does so the characteristic effectiveness that the bad influence 
resulting from windage loss or a torque ripple can be prevented in addition to which 
effectiveness of claim 1 to claim 3. 

[0132] Invention of claim 5 does so the characteristic effectiveness that deformation of the 
rotator resulting from the magnetic-attraction force and a centrifugal force can be prevented in 
addition to which effectiveness of claim 1 to claim 4. 

[0133] Invention of claim 6 does so the characteristic effectiveness that deformation of the 
rotator resulting from the magnetic-attraction force and a centrifugal force can be prevented in 
addition to which effectiveness of claim 1 to claim 4. 

[0134] Invention of claim 7 does so the characteristic effectiveness that deformation of the 
rotator resulting from the magnetic-attraction force and a centrifugal force can be prevented in 
addition to which effectiveness of claim 1 to claim 4. 

[0135] it is said that invention of claim 8 can shorten a coil and the section, and can attain 
saving-resources-izing and low cost-ization while in addition to which effectiveness of claim 1 to 
claim 7 it can decrease a wirewound resistor further and can decrease copper loss sharply — 
characteristic — or is done so like this. 

[0136] In addition to which effectiveness of claim 1 to claim 8, invention of claim 9 can attain 
efficient operation to which magnet torque and reluctance torque are used together, and 
torque/current ratio becomes large, and moreover, motor induced voltage weakens in the 
rotational frequency which rises rather than an inverter electrical potential difference, and does 
so the characteristic effectiveness that a rotational frequency is expandable to a high-speed 
side using the magnetic-flux effectiveness. 

[0137] Invention of claim 10 does so the characteristic effectiveness that in addition to which 
effectiveness of claim 1 to claim 8 operation which advances a current phase and weakens 
magnet magnetic flux can be performed, and a rotational frequency can be expanded to a high- 
speed side rather than motor induced voltage in the rotational frequency to which motor terminal 
voltage becomes equal to an inverter electrical potential difference with electrical-potential- 
difference regularity. 
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[0138] In addition to which effectiveness of claim 1 to claim 10, invention of claim 1 1 can use a 
motor under an elevated-temperature hyperbaric atmosphere, and does so the characteristic 
effectiveness that a cost cut and the improvement in dependability can moreover be attained. 
[0139] In addition to which effectiveness of claim 1 to claim 10, invention of claim 12 can use a 
motor under an elevated-temperature hyperbaric atmosphere, and does so the characteristic 
effectiveness that a cost cut and the improvement in dependability can moreover be attained. 
[0140] In addition to which effectiveness of claim 1 to claim 10, invention of claim 13 can use a 
motor under an elevated-temperature hyperbaric atmosphere, and does so the characteristic 
effectiveness that a cost cut and the improvement in dependability can moreover be attained. 
[0141] In addition to which effectiveness of claim 1 to claim 10, invention of claim 14 can use a 
motor under an elevated-temperature hyperbaric atmosphere, and does so the characteristic 
effectiveness that a cost cut and the improvement in dependability can moreover be attained. 
[0142] In addition to which effectiveness of claim 1 to claim 14, invention of claim 15 does so 
the characteristic effectiveness that efficient-ization of a compressor can be attained. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[ Drawing 1 ] It is drawing of longitudinal section showing the rotator of the motor of this invention 
which is an important section [ like ] 1 operative condition. 

[Drawing 2] It is drawing showing change of the number of flux linkages in the tooth part of the 
stator of this motor. 

[Drawing 3] It is drawing showing the analysis result of the line of magnetic force between a 
stator and a rotator. 

[Drawing 4] It is drawing showing the analysis result of iron loss and copper loss. 

[ Drawin g 5] It is drawing showing the relation between electric loss of a motor, iron loss, copper 

loss, and a polar angle. 

[Drawing 6] It is drawing of longitudinal section showing the rotator which is the important 
section of other embodiments of the motor of this invention. 

[Drawing 7] It is drawing of longitudinal section showing the rotator which is the important 
section of the embodiment of further others of the motor of this invention. 
[Drawing 8] It is drawing showing the relation of the motorised current phase and motor torque 
on the basis of motor induced voltage. 

[ Drawing 9] It is drawing showing the motor terminal voltage corresponding to the rotational 
frequency of a surface magnet structure motor and an embedded magnet structure motor. 
[Drawing 10] It is drawing showing the motor torque corresponding to the rotational frequency of 
a surface magnet structure motor and an embedded magnet structure motor. 
[Drawing 1 1] It is drawing showing the motorised current corresponding to the rotational 
frequency of a surface magnet structure motor and an embedded magnet structure motor. 
[Drawing 12] It is drawing showing an example of the circuit which generates the rotator position 
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signal which should be supplied to an inverter control unit. 

[Drawing 13] It is the block diagram showing an example of the configuration of the speed- 
control system for computing the rotation location of a rotator by performing a predetermined 
operation using stator applied voltage, a motorised current, and the device constant of a motor. 
[Drawing 14] It is drawing showing the analytic model of a brushless DC motor. 
[Drawing 15] It is the block diagram showing an example of the configuration of the control 
system for computing the rotation location of a rotator from the saliency of the inductance 
called for from the higher-harmonic current which a voltage type inverter generates, and a 
rotator. 

[Drawing 16] It is the block diagram showing an example of the configuration of the control 
system for detecting a rotator location using a motor neutral point signal, and driving a brushless 
DC motor. 

[Drawing 1 7] It is drawing of longitudinal section showing an example of the configuration of a 
compressor. 

[Drawing 18] It is drawing of longitudinal section showing the rotator which is the important 

section of the embodiment of further others of the motor of this invention. 

[Drawing 1 9] It is drawing of longitudinal section showing the rotator which is the important 

section of the embodiment of further others of the motor of this invention. 

[Drawing 20] It is drawing of longitudinal section showing the rotator which is the important 

section of the embodiment of further others of the motor of this invention. 

[Drawing 21] It is drawing of longitudinal section showing the rotator which is the important 

section of the embodiment of further others of the motor of this invention. 

[Drawing 22] It is drawing 6f longitudinal section showing the rotator which is the important 

section of the embodiment of further others of the motor of this invention. 

[ Drawin g 23] It is drawing of longitudinal section showing the rotator which is the important 

section of the embodiment of further others of the motor of this invention. 

[Drawing 24] It is drawing of longitudinal section showing the rotator which is the important 

section of the embodiment of further others of the motor of this invention. 

[Drawing 25] It is drawing of longitudinal section showing the rotator which is the important 

section of the embodiment of further others of the motor of this invention. 

[Description of Notations] 

1 Rotator 1a Magnetic-Substance Section 

2 Permanent Magnet 3 Nonmagnetic Section 

4 Bridge Section 4a Auxiliary Bridge Section 

5 Reinforcing Rib Section 5a Auxiliary Reinforcing Rib Section 



[Translation done.] 
* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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[Drawing 1] 
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( 4 ) £ffi$mr^< . «t3f*S^iSl«:HCJf 4«5ft 'J 1 
(5) <5a) *WUrt>*SII*3ll*>6»8»*3S4©N 

tlrfPtCgajS©-*-*. 

[»#B 7 ] #fiBH£fl|S ( 3 ) ©^^©WMfCftS 
LTttWfefr (la) £'5 LZmm-?Z7V vi>B 

(4 ) £fflt&-r^< . &7V9i?&(4) <k<0 4>¥S* 
|6]©I*3fflICcGrgU ^^^(CJiO'Sffl^^ 1 ; vi>SP 

(4a) mwSii^C, BH^StfiajCCgC/S 

jn»y^<5) (5 a) e*t/ci>&iiM8ni#>6M3* 

114 ©{"Itl^HCialS©*- 
[SWOB 8 ] ( 1 ) *fiH-rSB£?t*. 

«»3M!i3tifcfc©"C*S8ll*3S 1 ^6^*^7©Mti 

*Hciatg©*- 

[it*5a9 ] ntgag 1 ^e.w*Ji8 ©fsjn^©^- * 
m$oM 1 0 ] mmm 1 fratmm 8 ©<5jft*»©*- 

£#® £ "T 3 * - * fWf5$Sg. 
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£tf8W»I9 */c«M*^ 1 0 {cffitt©*- SfMffllg 

s. 

<Rf-e«tcs-5t»r * - * iffiifrsas* fc«^e - * gag* 

m 1 0 fciats©*- zfflwgim., 
im^m 1 3 ] mEM-i >/<- •ssfpi^* 

63fcai>fc -( > * > X *$ J: £>'HiiST-©3$®14a> 6 
10 @(E^ttB*»ao. gffl3tt/ct§MST{igK:S-3t,>-C 

K£ s h ic^tsm^m 9 $ tcim^m 1 o (ct e$g©* - 

*8HJifflJ&fg. 

[ Ift^ 14] * - * *tfc£{i#fr 6 HUS^-tig* tfc 

is^^ 9 s tcummm 1 o ^latg©* - zwamw. 

[M^15] *-*«Effi«?:ll»-rSfc©t?*S 
fg3j<Ji 9 1 4 ©fBin^KiBtS©* - 2 ffl®$i 

20 g 0 

[0 0 0 1] 
[0 00 2] 

[ee#©8ffi] *-^cc{j, immm^wcfc hJi'i'^ 

30 ©®^JK*^mLk(cK<ftSfc&, ^«*^*<% 
[0 00 3] fit. Wfe4jSd>Sti5#ffi4L.t. 

( i ) isf©^? *3-^g»*/?< L.xmm*ma>2 
-5^. (2) xdv hffi»*j2;< o-cmm*ma>2 
•es^ffi, ( 3 ) s85©»wffiai©nia*— «aHfl» 
«{cBijor«an*«fei>s-s4#ffi 1-103 

5 4 3-^£fg#!S) . tecfcO* (4) MIS.? £LX?j fate. 

40 27171 6^$r#m) ^ssgsnrt,^. 

[0004] -eu, cnf.©f^OTtsc itCj: 

<Dmmm< t tmoLf %> c t &~c * z> t mtiti s . 

[000 5] 

IftW&mVkOJ:') i-TSISSJ ( l ) ©#^*»fflL/ 

so iffln^*g#, oc»rtt««©HMiii*«t>-ci,*5. c© 



(3) 

3 

asm. +ftrj:m%)mitzmf&-?z>ct&-c$rj:\<\ <& 

rfp;L^T^*<ET5tfSC<t&cft-3TU$5. 

C0006] ( 2 ) <D%-mw% m Ltcm-stcix, *a ? 
o. xa* h®»£tfjjn3 f?«BSB©J¥*. 

ftS^^t£itl#TSC£#T'£ft<,>. #«C. Sl^l©« 10 
[0 0 0 7 ] T&:b^, (I)©*?*. (2)©^?£4C 

<t t> teases &r+ftrj:-m$hmitz&®-r &ct 
[0008] ( 3 > (D^mzmm btcm-sic^ ess* 

m o r t > s ©t* . ©#Af WfifcE h ;u * itn 

•5. 

[0 00 9 ] ( 4 ) (D^m&m 0fc*8^«Ctt. 20 
[0010] 

[ mw<Dm w ] c ©26iE«±iB©ras."&K:Si#-c ft s n 
j: c ©* - ^ * w«srr s /ce*©^g*si«-r sci% 

HftibTt,^. 30 
[0 0 l l ] 

IHig^©asa^*t?JiC>\ ^o 7 mii85©)¥*J:0 

[0 0 l 2 ] !9*JI2©*-*«. ®I^P©fiBffi&0S2 
n (n«iE©^) 0K-f«SfC*JW4SiSffi 

[ o o i 3 ] 3 ©* - * «. niiE^©isffi^ 2 40 

n (niiiE©^) HiST-ilffiKfcWS&fiSffi 
^©ffift* s 6 0/nffi«±#>"3 l 2 0/nBtlTt?* 
•2>4>©-C £>•&,, 

[0 0l4]»^4©t-flJ, [HlfK^-iL-CKRfgi 
tttDfcWSSflrrSfc©-?**. 

[ 0 0 i 5 ] isjjag 5 ©*-*»> #fiattap©¥S*(Bj 

&-5>. 50 
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[0016] |||J#1 6 ©*-*». #lSB1*fcg|5©¥a#fa 
4>©T#>&<, 

[0017] m^rnKD^-n «. #«tt«©*swiai 
*>«:. ii^s*(S]«ciir>'S^';^5:W-rsfc©-c* 

[0018] 19*318 ©•*-*»*. [HliE-T-^B-r&il 
ST-ior. 3 n/cfc©£f£ffl-r£ Str- 

ife -5. 

[0019] §93219 <D*-*fflffi8iwa.. s9#ji 1 

[0020] 1 0©*- $®m$imz> m&m 1 
6 8 ©{ojn^©^ - * tcmn£{ft*a-r s -y 

*^ja«»©*-5»«hf-«EE*-f>'<-4' 

[0021] 1 1 ©*- »iH»sai». ang&c. 

«r«M»r •5>WW#IS ; Sr 3 6 K^ir fe©T? * S . 
[0 02 2] 1 2©*- ^$IJffll«g5i, SS^-EP 

[0 02 3] W*^ 1 3©*- * WWftBWv «ffif^-f 

[0 0 2 4 3 »5#S1 4©*-*fMiSJ§SB«> 

[o o 2 5 ] w#jhi sw^e-^tilOT^sa^ *-^(c 
J: 0 ffiB«*W«rJ-S *>©"C*&. 
[0 02 6] 

[fpffl] ifjR^i i ©*-^f*n«, [5]fK^©i*ia»t« 
?s<i©Bf^ji*©i'i<^as5 ; &siafL/-cftSi<fcfctc. s 

3©^fi5t4gP*WI>ri^©-CS>S^6. MM<Dmti* 



« • • •' 



5 

ur«m^£ffii)3t3ttr^£$>&^;*-t2\ b*>*>, 

[002 7 ] l»^2©*-^-C*tltf. Wftrf-OMfe 
Wfi 2 n ( n «IE©K»> T* •) . @3£?-gtffitC*$W 5 
&fiBffitkl>©ffift*M 2 0/nSaTT*W>6, Sft# 

« 1 ©fBBWHi*.. iines^. h;h>2S£k:§f^i,&i> 

[0 02 8] m^m3<D^-^-C$>tHt, I!$K^©B&€i 
2 n ( n «IE©E:$() "C* <3 . HSfc^SlffiiCfcW £ 
&»@tfrl>©ffifl#S6 0/ngjy±*>o 1 2 0/nKJii 
Tr#>&*>^ W^lCDfPfflicm, iin6^> 

mmm 3 ©ran *wDff /stcjjn*. . a*-^ h >i> t> v -imc 

[0 03 0] »*S5 ©*-*-r*ntf . ^fisttae©* 
s#i6j©*hwk: &g l -c««** £" 0 l- * aus-r s ^ y 
•» ygp*»^-r-< < >; » -^gp J; •? fe¥S^r(6j©rtiBd 

JWA. j£^«c@H-r*[!lte-?©^15*Kr 

[0031] gi*:i6©*-$-c*n«. #sttitas©* 
ft© JWW tc &g t, r £• -5 b * & ^ «; 

W^S©-C*S*>6. M^l ^6B**5l4©f6Itl*»© 
[0 03 2] W*3B7 ©*-*"C #»£»©¥ 

s^-(6)©^fflijic {4a i/ tbmbk* i'H* ans-r s ^ v 
siiitc Btf*s*i^«:Hcf :?**■*-*© 

r&Sa>?>. g»*511 *>€>5f^4©f5HT,*>©fPffl{Cttl 
IB£UR3I£. ^*{c^ig-r5lHlfE^©^?:Ei5± 

[0 03 3] f»JjG£8©*-*r**i«> H|i|£- ; ?£ / SH 

©r & 5 e> . li*^ 1 #> f>it^?^ 7 ©ffln*>©^flB(c 
[0034] ii^i9 ©*-*aHi$p$sgr&ft«:. WjR 
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mi *p <=> w^sa 8 ©f5jn*i©* - * &c «*&-r -5 * - * &g 

ur h ht/nrntw** < <c*?»i»*jiK*a« 

■cmis^i&iisjifflitcffi^-r s c t #r & s . 
[0035] m&i i o©*- *w»«aer*titt. m 

10 *^1^6f»*^8©f5I^3!)i©*-^Ccm)I ; 5:«*&-r-5 

^"-^Sffi«±tci§:^u/i:©-c$)SA^, i *»6 

^^©fBjn^WftfflCCjJtlA. *-*«H-?-«E**-f> 
J: 0 fe«j»tltl*ji»r«5fiBEJR*8i«>*a<6*tf or 

[0 0 3 6] 1 1 ©*- *W»ttKt?*ti«. B 

«{c> *>L<ttW«{c*-*8lie«BE4*iHi / . t^tBS 

fcuife^-(4SK:s-^^r*-5fiBai)msa*/c«*-f m 

«&»E*W»"r4W»*S*3 6(c^ti>©r4>€»*>e>. 
ii*^ l rtpfcstJfcii l 0©<5jti*>©^ffl«:jjn^. > 3? 

^■?>> {f®ttft-t£3iE£-r£c<h#r#3„ 

[0 0 3 7] «5}?^ 1 2©*- ZMW&SLC&tll£> @ 

30 &£3<E>{c^ij©r*.s#>£. »*3Bl^8iiW?^l o 
©f5]n^©^ffl(cfln^., ^-^^ussKE^^Tr^ffl 

RSTSCiA5r#S. 

[0 03 8] f»5j<Ji i 3©*- ^^ifflj^gr^nt*. * 

f * >Xfc- J;i>*[51fsT-©§?#tt*>6li]lto^{4g€:Stffl 

r*-5^e>. »5J?ji i i o ©{5jftrfp©fiyBtc 

40 ait. *-* *isaiSffis«Trflwrsc<k)!isr&. 

[0039] is*« i 4©t"fiireit*ntf > * 
f^astcs-^ ^r * - $ mmnm& - ^ 
^ i i o ©{pmA^fPffltcfln^.. -t- ^ ?ris 

>. <iHi4fa±*aRS-r&ci»5ri*£. 

50 [0 040] 1 5©*- £$IJ©J£gr fttltf. * 
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[0 04 1] 

mw<Dmm<o&i&] hit. sffHisiityt, c© 

[0 04 3] CCDHIE^tt, y^^UXDC^^^C^ 
tftDtgi&T- 1 ©rt»fc«tt©7*#J«E2 fcSi&tWcRW 
«EE2©»# (7*^tt52©¥8#|6j©*S) J: Ok* 

fc, S7lc^?S52<D^WJCC{4»-rsei4»SBl a©i**S 

«*6tt*iisiiy^»5*Rwri»6. 
[0044] 6 ttuftr i ©*ifr*«i*ift«:Jta 

-C*-*T*>J:l». 3 6CC, HI tC«flK«Rn3&«2©»^ 

[0045] ±tBa>matff>*- 

S2CCjBH-r*fiB»©»n*«ttf*»l aOC**31** 
[0 04 6 ] B2«C©*-*©H3£^©tiffite*5W4 

rc^ 0 02* (A) «*«*»»U'rc»«cc^tt 

JBKcfcttEU 02* (B) ««Sft*:J»»U U*>*> 
[0 04 7 ] i2« (A) 0OfeRft»R49ttT«. M£tt 

[0 04 8 ] 02* (B) oMsamwarit. $f&ss 

£ £8UBlT £ C £ frC cfc r> X W&ifi h )\> f&£.<Dtc&>t,cm 

[0 04 9 ] HSttHJET-ilHE-T-iOIBCCfcW-SBBWj 
*©JIW*S**7lvr Hr * «5\ 0 3 * ( A ) **«£*<D* 
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-*cc, 03* (b) jmb ^n-enstjfc 

[0 0 5 1 ] H4««»<t»at©»«ftt*«:7nrHr 

04* (a) «jg*r«j»^tfisn/ctie* 

©*-*«:, 04* (B) BK«r«CWMl3tiftfll 
©*-*&c s 04* (C) ttMtt^KiSn/cSE 
3fc©*-£&C, 04* (D) «#**r««#ffll3*'ifc 
10 HI ©*-*£* *h-etl»lCL/ri»S a */c> a#« 

[0 0 5 2] H4*6»fr4J:5«C. 

[0 0 5 3 ] Ttt*>%, h7T/*»£fc»i*Lttt>»** 
SCimi. BS*-©«tt*3EMt/Cl»tt^ 

20 ©r. xp» bwmaxitair. mmwRmtxitLtt: 
t mutt ffiM* m h r c t &c <t o r«tt*/h £ < r 

[0 0 5 4] */c> H10iiao*-*tt» 

*±jt«LT> #K»i*BB3cc*tjcrs«Ji{b*aj5K-r* 

[0 0 5 5] itufBffitt<*SP 1 a©@ft (ER^BCCte 
»S«tt#»l a©@ft) 0*1 2 0/nS«TCCRS 
TSCWJU, 12 0/nfiHT^6 0/nfi 
30 eii:K:R3rr*C4*«J:0»*Lls 

[0 0 5 6 ] H5tt*-#©«»Wt«fc, tttB, *»<!: 
ffift<b©B!I«*m*rHt?&-So ft*>\ 05* (A) 
-*©««WtB3fe*, 05* (B) «sfttt«, 05* 

(C) *n^LT^S. 

[0 0 5 7 ] H5*6»*SJ:5«:, mftdifil 20/ 

nm*m?Lz>t*:-2<Dnm t mm$:, mm, mm***'* 
xmm*z><D-c. ifl^u o/n««T«:R3e-r* 

40 «fet*tan^&©r*&*6. 2 0/n«« 

[0058] s«0*/hs < t v^^m^cm 

[0 0 5 9 ] S/c, Sfl0*S6 0/n*«tCttii, OS 
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[0 06 0] 3 hie, SWBSIE-T- 1 ^KRfS^tC^r 
[0 06 1 ] I36BC©#feH8©*-*©ffe©5lJ!ife$Ml© 

B»"c**iaiK : F-*m'riiiKiBia-c*i. 

[0 06 2 ] C<D|5]fK^#0 1 ©@i&^£^fc£>±>«> 

5?a$4 a £3 6fc»Wfcj£©#TM!>*. 10 
[0 06 3] CO««*8fflfn«. ««WR5l**J«l:«y 
BdrtteSBr 1 ©SEJBfcKfJtU t b < 

[0 064] 07{iC©^©*-5?©36CCffe©H«g 

[0 06 5 ] COHIkT-jPH 1 ©E»K^£lt&S.£tt. 
*§& y ^§5 5 £ Wf JCECf SffiHjfS® y ^ffl 5 a * 3 h 

[0 06 6 ] C©«fiE*afflLfctB^«:t>. ««WSKI;tJ 
4sJ:C«i^«:ieHrsiaK?l©SC»*IW±L. *>L 20 
< tt^MfcJWWi"* C £**rfc4. 

[0 06 7 ] fe*%A,. flPfr/'J »5*»4 a*J<fcO*ffll» 
tf*y:/»5a*3&«:KWSC£fc«J«-e*i). C© 
@e^l©TO&J:9Wg|CcKr±U 4>0< 
»— Sulfite WlWf SCiidiTSS. 

[0 06 8 ] 08«*-£^it§mE£S*ft£-r3*-£ 

&*$. 08cp> (a) amBi-*?*. m8<p (B) «y 

5^*>* h 08* (C) «fg£ l-JU^ ( = B8 

5. 

[0 06 9 ] S8*iP)^SJ:^(C> I^LWW^A 

*- ^fgifrHsStetB**- *§fit§HEJ: 0 «>iie*S c £ 

[0 07 0 ] S/c, ^-fililE^O^-^aiJ: 
Ofc.hff-i-*ia<S*fc:*si,»T. HAttjnHfP 
■W*ttffl*Ji»T»55ajR*aa!>4 w»> *tr 5 C £ 

[0 07 1 ] 3 «^IhHeS!©*-^^S)I*W 
* HEJiLh£ ft **X»S*@l»iF-©rt»«:a«> 

[0 07 2 ] £©Jg-&tCtt. ^e-^j&T-WE**^ >^t- 
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«**- *§Sif§HEJ: 0 *> Jt8&r»«e>Sflffl!Wiai*lf o 
T. WE— JE©**iai^*i«««tel^*SC&#T 
(09#fl3) . 

[0 07 3] CC-C. *^«5«C«tO«*fe-r4»*S* 
(SJI? £ U/ctg^tCteW S^e - Z jHeSB £ E*st»©ais 

ffiffliJ&ib^-rsiiai otc^-Tcfc^ic&o. mm<D 

tt5EH«J*W!©«H ^i^S. 
[0 07 4] c©J; 9 &B^H SSSlKEfll 
jfi*-* (aBMBEEWa*-*^*^*-*) ©IS 

vm<D>smmwm &c*f 0 £ -r s . 

^bt, *~*fgift1Iift£<*S£. ttEKJ:«A£ttlR 
3&«|SJD*-f-C*ti«. ttji»5«iS©fc©*Sffl-3--5 
c i cc J: -> -c * - $ IEiMI«E£<£i&-r & c £ rt*T » 5 
(0 1 1 #M) . 

[0 07 5] C©*SJH, *-*fg»11«©ffii&K:J:9ili3 
[0 07 6] ±BB©«J$©*-**IB«rrSK^fcoT 

B. ENS^oiaigfiUBfclftHiU @ees{cjt>or«*s 

HE 6 L < tttitttttift€Mflp-r 5 C £ steAKr * <3 . * 
u-*y-j.>3-y&£'©ttS^Wffl-fe> 

*-5>a^fc«, cne>©<as^ai«-fe>-y-©ffiffl^oi 

[0 0 7 7 ] m 1 2«^>'*-*fMffl$&gtC$a&3-^S 
HlE^ficSff #€r*RR-r SHIS©— ffl^-THT* 9 . 

sta©*-i?^T-«E4*n^n-7 i i u, 11 
v. i lwictttftor^-fXttta. *BKfti«^*ift* 

U fi^©2o-^o©7^ ^^^^©ai^ff^^VA 
U-$12U, 12V, 1 §3>^*U- 

[0078] c©ass4Sffl-rti«. @e^-t4«*wffl 
©•fe>-y-4ffl«,»Si^s* J i&:<&s©r, 

E8^IT , ^S«:fiefflrSC£*J-r#S. Sfc. Hifte^fi 

£*5-c^. L*ifciSc^«tt*jSfiS-rsc£*i-r#s. 
[007 91 012 K.m?m&te. ^-zm&nH.ziM. 

[0 08 0] @*E- : ffi[g^tHffl©-fe>-y ; lrffl</»S 
C£Aj:<. @S^EPflnffiE. *-^© 

S C £ oj^-c* £„ 
[ 0 0 8 1 ] m 1 3 tt JdB©«a*1f 5 fcafrOiSflHWffll 



n 

[0082] c(D»K«»*tt, mstm^t r - SWia 
mt<Dg:ftzAt)tLxwi7£<Dmm (m«. pus 
st) *ft^xY>\t>7mm^*Mttzmmwu2 1 

£ J: 5 «c * - £ (Die* ccs-^c >T EnflDSE * wtu *r 

ks-s < tf o r * f mi** * m-r s * - * * ^ 
c <omft & o ec -r^< < wje mm * t f ^ r - * * ^ u * 

[0 08 3 ] ftte, WE*-** 9*^2 4B, 0 1 4 K 
[0 08 4] C<DiIS^Ja^*^fflTtl«, m&ttLWt 

immgtmnt) t icm^xmm s ntcm^mm t mm 

fcWttixi* 4^e - #Jfg8&SS£<t &c8^i>T[li£^<DI§llfc 

KS-3< -fe>U* U*:/^U*DC*-#f|HJ8flj > 1tT 
ffi, T. IEE Japan, Vol. 115-D. N 
o. 4, ' 9 5#fiS) . 

[0 08 5 ] Sfc, ??itt^^7^l/XDC^f 

c4K«fc^Tffi»ite^iiKtt* ( raflaBmams 

®J . ItTffi, T. IEE Japan. Vol. 11 
7 -D, No. 1 . ' 9 7#JK?) o 
[0 0 8 6 ] Uc^ot, C<D»&K:fe. HIET-faaift 

wffiEEm&x&mci&m-rzct&xsz. $fc, nns 

&&/ctf> v 1 5 OKilS, IE3£ififfl**tT5 
CijpflBi&O, *-*©j»»*fk, ffiJiStMbK:3F-5 

[0 0 8 7 ] 3e>*c @«^a*wffl©-fe>**ffli» 
x$>z> 0 

[ 0 0 8 8 ] m 1 5 1<Z±iZ<D!&m*'i7 5TZ>tctb<DfflW 
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[0 0 8 9 ] c^w^fAit aasi^aueais 
ioa^sA^iurwjeoAsa p istiso 
*tfor«iBg^*a^-rsp i w»S3 1 we« 

tpwm (jwxm&ffl) %mztf-?x pwm-/>^- 

* 3 4 &C{tt*£-r £ h fi#* £ P WMWfflW 3 
10 34, PWM-f>^-^3 4^6^7^U^DC^-^ 

Lxmm<Dmm*ft^x®&*(D®nfiLa:*m7£. 
T^ttg • aa«ssp3 7 m^m^&m^Atft l 

Xammmcy a - Y^v ?V<znEE$:MjJ-?Z>7 -< 
- Y^v ^mEE#M8P3 8 t^rWltl^. */c, ^ 
5CCj:0ffitt3*iSDCG (DC|^ 

m^: Dc*-z*§znm£Lx&im?z> i b<D) az. 

20 RE (P-^»;-x>3-^) 43, 

I/F44 *aurtt«*j j:^a«*a*-r * J: 9 cc u 
[o 0 9 0 ] ccDftijiais/x^ASSffl-rntf, -<>^- 

30 ;KDJBWiRJs8»*»mu. WSBiftJ5dE»«:*t-rs«EE«« 
im&J: 0 7^p»r ab 5 > y ^ ^ > ^tf 5>J**fe4 c 

I PM^e-^lgl&^Xf-Aj , /J^J^flfe, T. IEE 
Japan, Vol. 1 1 8-D. No. 5, ' 98# 

[0 0 9 1] LtcW~>X. C(Dt§^c4>, MtttitSttk 

^{{L^&mm<D^>y-zm^zm^±tmLx&mttc~? 
ct^pj^ifto, i&mmt^m^ 

[0 0 9 2 ]J&b, DCG4 2 v RE43feJ:Vi>3 
50 I /F 4 4<DW)m£'X<D±to*)X<lb?> 0 
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[0093] DCG42«, @<E^®rtfflte7*^iKE* 
CG4 2tC«RE4 3Wl^*5f3, DCG42<D[Hli£ 

* I/F4 4©««r*S#*>*~*WfcA#U 

jixtemcxt!y>z-wjJ i y> yy'?2> 0 dcg 

[0 09 4 ] fc/cl, HI b<D7Vv ^HW{4a-b>* 

<D&<DX$>Z>&%, DCG42, RE43fc<tO'x>3 
^^I/F44WSr*5^ (4g-fe>1f*ffll^C 

/ttf>&CDCG4 2, RE4 3fcJ:0'x>r3-y I/F4 
[0 09 6] C<D»>Xf-A(i 4 >f>A^^5 8©H) 

£f#£gt#S5 4<l:, fi5>fi-^o^n^PX^HiLT 

* 5 5 <h, mwsmtiiw&ttKftt Lxmmoum* 
*irawi#* tftfrr xmmmm s 1 1 * m o x c > 

fflTLimmW-l -3 3 7 0 7 9^^R&£&C^rrcfcMC 

[0 0 9 7 ] Ltc&~>X, CCDig^ck, HI&T-faa* 
fflffl<D-fe>*«rfflC*Sifi:«3W«c< t£h<OX s 

i&m&rj;<tj;Z>tc#> s 1 5 OJSiim, iEK«a**tf 9 

ct*«i«<tao. ^-zoymismts mm^m* 
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[ 0 0 9 8 ] m 1 7 «Effi«<D«0E<D-WIS:7nr*HWrffl 
[0 0 9 9 ] C<DE«««. HffitK03E.tr -islsfG 1 
4 it feCC. ±SPCC h v^-J/>y6 1 c€r— ftffJCC 

6 2*<fcVE»«*#6 4*Sl^CBI^CCH!Wrc^. 

10 4, h 9 1 c<D»f)Efil[««:ttapaH5f 6 

[0 1 0 0 ] iftge^^>U*DC*--*6 s^t- 

2 a 4, Isl(^^OrtaBtC7lcAfiBS5*a«?> 
&A/CttS£d:<>(C. ||«14»*WTSlHli^6 2b£ 

[oion m9BEmm*»e 4 must oxmm 
20 c, yy^? K64d<b, rt^ra6 4bWcRW6ft 

/cP-^'J-t^h>64ei, P-^»;-fcT^h>6 

4 e <tK^snria(ST-6 2 b tomtezmism**? 

h J: f3iS»SSti-CC»4. 
&*5> 64grte, ->»;>y64a, 7n>h^^ K64 
c v toiWr^^ F6 4d4-MT4i»S^F , C 
*5. 

[0102] WSB»AP8M*B 5tt, ^V>^6 4 at 
iE3tf-rS<fc5te£4r--^>y6 1 a*B»*r*tK8BT>ffi 
30 9tfW6*VCl>£<i<f:MC, ^'J>y64 a<DffliJH£H 
jlT€>»a?L6 4 h <Li!il3*vCl>5. 

[0103] COJ:5CC*-*6 2^fflSB«^r-^>y 

6 i rtcciegsnrv^is^c^, b 2 missis 

BE»H»*tc{aaT&Ct tensor, ±IB©J:5K:ia 
(ET44BtftttJJfl<E>-fe >H"*fflt>5Ci6< EHfeT-OleUE 

[0 1 0 4 ] 0 1 8&C<D!fc91<D*-#<D3 ^CffeCDH 

40 ^«(OK«iw*siaiE^o««*^r»»niar* 

[0105] C<DM&**m 1 ©HK-fi»65fitt, 
¥«tt©7*&»52fcttilT, WrBR5Bl«©7Wv«52 

a©iEHwa*^i5iiK^ 1 cD^-fflijccflLa-r^cfc ^^cie 
asnri^o fir, #BStt»3tt, w«w<!f5L* 

cc, f^ttafccfc^^KSstirc^, /c/a, m 

50 [0 106] C©»^c©^-^«r»ffll//ciS^4>, ^ 
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[oio7]0i9 itccommo^- *©3 etcffe©^ 

[0108] C©@IS^-*10 1 8 ©0$eT<!:#1#£.'$ 
«. KiHn«tt©*4JK5 2 ©nflPJK *>»tffiR3fi#©Sfl 
1 ©W»W«C7)c^fiBl52 a *S 6teSftttfc*©#ra 

<£>© 

[0109] C ©«!»£©* - * £t£ffl bfc*§£«C t , 0 
1 8©*-^i|5]«©^ffl^fiXTSC<t*s-C#S„ 
[0110] 02 0{iC©^©*-$©§6(Cffe©SI 

s. 

[0111] C ©0i&^#01 9 ©0*k^ 

[oi 12] c©«BS©*-**araLfc»^«:fe. 0 

1 9©*-*i|BJtt©fPffl%aiflE-r*C<!:*»T?#S. 
[0 1 1 3 ] 02 1 »C©^©*-5»©3 6{Cfte©H 

iww©»aBr* 5 iiieT©«^; ; &^-r*a»fffi0-ccfe 

[0 1 14] C©@l6?-*J|a2 0©EWfeT-«tJ|JCt4* 
tt. KBngMK©& 1 ©»BftW«c*^SB6S2 a©JHM«: 
fc»rBiRa«©*2 ©*BJ»Wtt*X«52 b *3 6tCR 
Wfcj&©2re*3. 

[0 115] c©«fiR©*-f *«fflbfc»^«:t>. 0 

2 0©*-*ti5ia©ffffl*asR , rsc<t*j"c*4. 

[0116] 02 2ttC©#£BE©*-£©3e>«Cffe©H 
JSSI«l©Sgp-C * S ©*lS*ijVr« »rffi0 T* 

[0 1 17] C©H(ET-*JBI1 8©@<RT-iSl<c*jS 
tt, WffiP3iRtt©*^WB2«:«Ar. i*t©¥«K* 
c£mHCit3£T&t£S^I3gl//c*©^r& 

5. 

[0 118] C ©#)&©*- **»fflO/c»£iCfc. 0 
1 8©*-*£|Hj#©ftffl4gj£-rSC&rtst?*£>. 
[0119] 02 3liC©^Hj©*-^©364Cffe©* 
fl5**©S»r * S |51lE^©^fiK*^-ri^»t®0-C* 

s. 

[0120] C ©0^*50 1 8 ©UK?- 
tt. WK©7k:W68:52 d *^S*l6UcgCf*«t 9 KB 

tt*j v c©H*SSS««:tet,»r« > *A»G2d© 

[0121] C©«fiS©*-*«r»fflOfc*idK:t>, 0 

i 8©^-$<!;ia)ii©f'Pffl^aifiS-rsci*sr&s. 

[0122] 024»C©l6K©*-*©3e>{Cf6©^ 
]5^«©Sg|5r * £ HfE-^©^^-^!*!^-?* 
S. 

[0123] C©0KT*502 
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tt. MIE 2 d ©fltt« 4 e> 8 tcWn 3 ttfcjA©* 

[0 124] C©«fiS©*-**8ffl0fc«tefc:*>. 0 
2 3 ©*- * tPI«©flyi?:j£*ifc-rS C £**T?* 5. 

[0125] 02 5ttC©f%lJli©*--*©3<=>(Cffe©3S 
)5S^«l©SS|5-C*-50e-?©«lfiS?r7n-r!SJ»rM0t , $) 

So 

[0126] c ©01*^*30 1 ©mE^taaija.*. 

ttfiS RSIK©7*:/Vfi85 2 «c ft it r , J**HK©**J85 2 
10 e4R». C©7lc^«52 e©^fflJ{C»rt©fiitt{*»l 
a*88Wfc*©*-C*4. 

[0127] C©1ifiR©*-"* fcS&fflU/clg^CCfc. 0 
l©*-*ira«©f¥ffl*iiBJ,-r*Ci3&Jr*S. 
[0 12 8] 

[I6W©***] BWBH 1 ©89Jtt. «JR©»ti**afttt 
20 *W»4c<fc#r*S£t>51^©»**liT*. 

[0129] m#Ji2 ©Km*, nmm i ©^mccfln 
tarn, mm*--mm'P2i±z>ztw'ci*z>t^*>mm(D 
[0130] nw&$ ©sfB, w*^ i o3»ifi(c*a 

±U h;U^|6^c^-rS^©^*RF±L/ 

r h ju d» u :/;u©t*Jjn*is>5itr sci^t^sii^s 
30 mcum*** 

[0131] mmAommt. m*gn *>6W*3H3 

i»±-r 4ct*Jr*4<k(r>5 ttffaSUt £ JIT 

[0132] »#JR5 ©»9itt. 1**11 1 *e>»*314 

©f6iti^©j8im{c»n^.. fiSM^w. »c»*KiSHrs 

[0133] n«neomi». mmbi i *»e>»#3S4 
40 ©H*i3&>©jft»ccwiA. aa«5i*. s^tcea-rs 
mm&<om>* m±t s c t #r & 4 <t 1 » 5 wnamm 

[0134] HM8I7 ©ffeWtt. HMtqi 1 *»6SIW0i4 

mmtt>2£m i & iw±-r ^w©^m 

[0135] W«398 ©%^«. W*1S 1 3S>68»««7 

©f5in*»©js!i*{ctti^.. ««»fs%— ■«d>s-»rin» 
50 f»*s< Lra»»ft. iS3Xh<fc*aiiS-r4ci*« 
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[0136] nraegg <ommz. mm. i ^etswass 

[0137] M$3! 1 0 ©ISISW:, W*S 1 *>6§»#Jf 
8©H*i*P©3mcfln*.. *-*»?-SjlJ!>M 10 

S© * * EllEWtfcWiSffllCcafcrt-i- SCi*J-r**«kl#»9 

^©aom^nr*. 

[0138] n^i 1 1 <Dmmx> 1 *»6ihscti 

[0139] 1 20JMM2. 1 *>6BI*31 

1 OomtiirxoMmfcM*., ^e-££ii5?SiiSffiESST-C 20 

*g)?s-r & c t #-c * s i t, > -5 ^©a&mfc^-f s. 

[0140] flftgH 1 3 ©IMBl*. 1 *>68H*3I 

i o ©<5jn*>©^{cftD^ . - * ^^si^ffiES^Tf 

gffl-rSCi^, UrtPfca* <affittl^± 
[0141] M*JB 1 4©fPJ«, g»5}9« 1 #>6IM8R 

i o ©f5jn*>©JS!)*{c Jn^. . * - f ^iwawiBS^T-c 

[0142] IftJjSS 1 5©IWJtt. l fe6H|3$H 

i 4©<5m^©5s6mtcfln^ > lEffitswissso^fc^ji^T 

[0 1 ] C©^©^:-*©— Hi5fe^i©gSI3-e&-5@ 
[02] C©*-*©H5£^©ttgPKfcttSiI£B&if?§fc 

©^t*^-rs-c*s. 

**^-riat?*s. 40 

[B4] tt««k«HiOj»#aS**^rH"C*S. 

[0 5] *-#©mmw«^ MM. 

[0 6] c©&9?©*~*©ffi©i^8s«©ggp-e&£ 

[07] COHiOt-f ©$ 6(cfl6©Hi!8S®SS 



■c*.s@e^*7n-r*awrffi0r*s. 

[0 8] *-5il«aS)E*S*«fc-r^*-flgffl)«ffi{4 
ffli*-* h;l/^£©H^*^-r0-C*.5)„ 
[0 9] ^ffifiSEStU^^-f tm&Wsmm*-* i 

[010] mmmsmm^-n t®&msm&*-$t 
[011] mwM&mm*-z tm^m^mm^-^t 

[012] 4>'<-*«Mittfc^-S-''c*Bfic?tifl 
[013] BJe^HEPftfltE. -tr-flBtWMIt. *-*© 

?0-c*£„ 

[014] •7 , 5'>WXDC*-^©fi?tff*7 t ;U*^-r0 

[015] «IE®-f >^'-*3&J^-T4iiiS8?S«SE* i 6 
$&>htitc-< > $ >*:fo.£tflai£T-©^ffi1?fca>&III 

^©HKfiia* nm r z> tc«b<omm f- a©««k© 

[016] ^-*tm£M^*JBCvc@3£^ft»*tfcttl 
U -/7'>UXDC*-^4|glt|-r^/cJt>©$l|©~>X7- 

[017] HW«©«iss©^*^rt{WiBSia-c*s. 

[018] C©^©*-*©3 6{cffe©HJS3l8«©S 

gp-c* * 0|g^-€^T*a»Tffi0-r & s o 

[019] C©#£HJi©*- £©!? e>fCffe©jlSSfflMi©g 
[02 0] C©$^©*-*©3 6{Cffi©3SJMR«©S 
[02 1 ] C©#6H£©*-*©3 6&Cf6©H*fcaSiaS©g 

gp-c* &BR?e*%-r m^mm-c$> 5 . 

[02 2] C©aW©*-d»<D3 6{Cf6©|ISfia8«©S 
[02 3] C©^©*-*©3 6(Cffe©j|jte3S«©S 
[02 4] C©#6i8©^~*©S6teffc©^]5feSSl$©g 

gp-?* s nis^^-r ss»tBd0-c* i, . 

[02 5] C©|PJ©*-*©£6&Cft!!©f«fc^*§©g 
gpr* & 0(£*-«r7n-r ti4WfB0-C* S . 

1 EMS-? 1 a SBttf*gP 

2 3 #i&14gP 

4 7" 'J v yg|J 4 a ISSJ-T V v i^gR 

5 mnv-m 5 a *i»j«^';7gp 
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5H002 AA03 

5H560 AA02 
DA13 
EC10 

5H619 AA01 
BB24 

5H621 BB10 
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5H622 AA03 
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BB04 BB07 
DM9 DC01 
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AC07 AE08 
BB12 DA07 
DC12 EB01 
XA12 

BB13 BB22 
PP08 

HH01 HH08 

CA13 CB01 
PP11 PP16 



